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With the development of the miniaturized total analysis systems（μTAS），
nanofluidics has been the hotspot of current research and the aim of future research 
development. As the prerequisite and foundation, fluid driving is always the focus and 
key point of micro- and nanofluidic analysis systems. However, when the current 
driving method of microfluidic chip was applied to nanofluidic field, either there are 
abvious disadvantages or does not work at all. Hence, to develop a more effective 
driving method for nanofluidic systems becomes very important. In this work, a novel 
driving method is proposed to drive the fluid in nanochannels based on the dissolution 
of two immiscible fluids. And it was realized on the glass chips with integrated micro- 
and nanochannels. 
First, this paper investigates the fabrication of integrated micro- and 
nanochannels on the same glass chip. According to previous reports, technologies like 
lithography, wet etching, and room-temperature bonding et al. were used in the 
fabrication. Special efforts were made on the fabrication of the nanochannels and the 
characterizations of its topography.  
Then, a stable two-phase interface was obtained through hydrophobic treatment 
of the nanochannels. After this, the contact angle was tested. By using the optimized 
treatment parameters, a stable and reliable two-phase interface of water- hexyl alcohol 
was formed. 
Next, the driving method of nanofluid based on dissolution was realized on 
microchips with hydrophobic treatment. The relation of the two phases in micro- and 
nano- channels was investigated. And the driving mechanism was initially analyzed. 
Finally, conclusions and prospects were proposed. 
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图 1 固液界面处双电层模型的原理示意图[7] 
壁面假设带负电荷，ψ代表电势。这些电荷被 Stern 层和扩散层隔离。Stern 层
由被吸附的不可移动的离子组成；剪切面外是可移动的扩散层，剪切面的电动
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